'The course of investigation you suggest as to signals by wireless telegraphy is very attractive. Do please draw up a scheme and make it as inexpensive as possible. I shall see what we can do. But you may rest assured that there will be plenty of opposition. That need not frighten us; we shall have to fight our way through. I am looking forward to your return in November. ' On returning to India in 1923 M itra started to teach wireless at the post graduate level in the University College of Science. Soon afterwards, the subject was introduced into the M.Sc. physics course at the University and the Wireless Laboratory was set up in 1925. This Laboratory catered not only for the practical work of the M.Sc. students but also provided facilities for researches on electron tubes and radio-wave propagation. The first research was concerned with the measurement of atmospherics; a little later an ionosonde was built and was used for investigating the ionosphere above Calcutta. This same apparatus was used during the second International Polar Year 1932 Year -1933 , as part of an international programme of ionospheric observations.
During this time M itra constructed a radio transmitting station in the Laboratory with the call sign 2CZ. Along with other amateurs in Bombay and Madras this station in Calcutta broadcast regular programmes for general reception. It was not until the Indian Broadcasting Company started transmissions in 1927 that 2CZ was closed down. During the time it was working it provided a valuable training ground in radio and electronic techniques to future engineers in the broadcasting organizations.
In 1935 Mitra was appointed to the Ghosh Chair of Physics, which he held until his retirement. In 1944 he went to England and the United States as a member of a scientific mission from the Government of India; he returned from that visit much impressed by the importance of radio and electronics as a subject of study in the University. Up to that time these topics had been taught as a part of physics, but M itra now proposed that the University should create a separate post-graduate Department of Radio Physics and Electronics. Although the proposal was immediately accepted in principle, funds for its implementation were not available until 1949, when a new Institute of Radio Physics and Electronics was founded, incorporating the post-graduate department of radio physics and electronics and the existing ionosphere research laboratory of Calcutta. Mitra became the first Head of this new Institute. In 1952 the Institute was transferred to a new building and in 1955 a separate Ionospheric Field Station was set up at Haringhata.
In 1955 he retired from the University service and relinquished the Ghosh Chair of Physics. In 1956 he was appointed Administrator of the Board of Secondary Education in West Bengal, a post which he held until 1962 when he was appointed a National Research Professor by the Government of India.
Although M itra's influence upon the subjects of radio and electronics in India were exerted chiefly through the work at the University, the part which he played in wider circles was also of considerable importance. He realized that observations were required in more places than Calcutta if a fruitful synoptic study of the ionosphere were to be made in India. During his visit to England in 1936 he obtained the support of several interested scientists for the setting up in India of a body like the Radio Research Board in England. On returning to India he proposed a Board of this kind but at first with little success. He continued, nevertheless, to press his scheme, and in 1938 he was joined in his campaign by Professor Saha, who had recently returned from Allahabad to Calcutta University. About this time a new Board of Scientific and Industrial Research had been set up under the Depart ment of Commerce of the Government of India, and the proposal was placed before it. As a result a Radio Research Committee was finally set up in 1943 and M itra became its first Chairman, a position which he held until 1948. M itra's efforts to stimulate interest in radio and electronic physics in India were paralleled by the part he played throughout his career to help in the dissemination of scientific knowledge over a wider field. The Indian Science Congress Association benefited much from his enthusiastic help. In 1934 he was Sectional President for Physics and Mathematics. He was local Secretary when the Congress held its Session in 1935 in Calcutta and again at the Silver Jubilee Session in 1938. In 1943 he was largely instrumental in persuading the Congress to hold its Session in Calcutta, a place which, at that time, was suffering much from the effects of famine and bombing. With M itra's help and advice the meeting was successful in spite of these diffi culties. He was General Secretary of the Association from March 1939 to September 1944. In 1954 he was elected General President of the Indian Science Congress Association held in Baroda, and chose 'The story of radio electronics', as the title of his Presidential address.
Mitra was also closely associated with the Indian Association for the Cultivation of Science, in which, at different times, he held the offices of Secretary, Member of Committee, Vice-President and Trustee. He was a founder member of the Indian Science News Association and as Secretary, Editor, Vice-President and President, he contributed in a great measure towards its development and to improvements in the standard and circulation of its publication Science and culture.
Mitra was held in high regard by those who had met him at international meetings and especially by those who had the opportunity of knowing him well in India. They were impressed particularly by his devotion to duty, his meticulous observance of rules and regulations, and his concern for precision and perfection in speech and writing. These characteristics were emphasized by his neat appearance and bearing and by his perfect manners on all occasions. He believed in the importance of correct procedure, and on one occasion, when he was President of the Indian Science Congress Association in 1955, he altered the accustomed procedure, according to which the Prime Minister took the seat of honour and the leading part in conducting the programme, and insisted that the President should preside and should be in charge of the proceedings. In 1914 Mitra married Lilavati Biswas daughter of Rai Bahadur Harakishore Biswas of Barisal. They had three sons, of whom the first died in infancy. His wife died in 1939 and his eldest son died suddenly in Aden in 1961. This loss of his son affected him deeply and he retired from social contacts, except with one or two especial friends. He had known since about 1953 that his heart was not sound; it finally failed him during an attack of cardiac asthma and he died on 13 August 1963 in Calcutta.
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Biographical Memoirs
In international scientific circles M itra's reputation rests largely on his book The upper atmosphere. He first conceived the idea of writing it when, in 1935, the National Institute of Sciences of India asked him to open a symposium on the ionosphere. His opening address was published in the Proceedings of the Institute under the title 'The present state of our knowledge of the ionosphere'. This small publication was circulated separately to interested workers. It filled a gap in the literature of the subject and was well received by the rapidly increasing group of ionospheric investigators in different parts of the world.
During a visit to Europe in [1935] [1936] , Mitra came to think that a book dealing with all the problems of the upper atmosphere, not only those of the ionosphere, might be useful. On his return to India, he discussed the possibility with his colleagues and obtained the enthusiastic co-operation of a team of workers willing to help in the writing. The task was a tremendous one. its execution was held up by the second world war and the book was not finally published until 1947. There could have been no more opportune time; many new investigators were starting for the first time to work on problems of upper atmospheric physics, while many older ones, having spent the war years on quite different activities, were busy revising their knowledge. All were helped by M itra's book to understand their subject in its broadest aspects.
The book was written with the help of an enthusiastic team of research workers nearly all of whom have since risen to positions of importance. M itra's method was to ask a research student to write a review on a selected topic within a given tim e: he would then discuss the review with him, suggest gaps in the subject matter and improvements in the writing, and indicate the need for further studies. In this way many unsolved problems came up for discussion, and some of them led to researches in M itra's own laboratory. He considered that this kind of assistance with the writing of the book was an essential part of the training of a research student, since it helped him to clarify his thoughts, and taught him to express himself clearly.
It had been M itra's hope that the book would be published by one of the well known publishing firms in England or America, but they gave him no encouragement and appeared not to realize how valuable the book would be. Typical of the replies was one which stated that 'Books of this kind really ought to be published by the University Presses who exist largely in order to publish learned works whose appeal is limited'. It was fortunate that, at this time, Professor N. M. Saha was the President of the Asiatic Society of Bengal. He realized the value of the book and, in spite of the discouraging reactions from publishers with world-wide experience, he persuaded his Society to publish it as one of its M e m o i r s, regardless of the cost. It was published that way in 1947 in an edition of 2000 copies, which were sold out within two years. A revised edition was published in the same way in 1952. In 1958 Mitra contemplated the production of a third edition to contain the results obtained during the International Geophysical Year, but his team of collabo rators was now scattered over India and he himself was no longer in good health and had little spare time. Although, to the end of his life, he continued to believe that some time he would start the third edition, his friends realized that, unfortunately, it was now too late.
The upper atmosphere concerned itself, not only with the ionosphere, but also with the composition of the neutral atmosphere, atmospheric oscillations and tides, sound waves in the upper atmosphere, meteor trails, geomagnetism, the aurora and airglow. Publications on these subjects were spread widely over the world's scientific journals and it was a most valuable contribution to survey them and present the results in a connected review in one single volume. The second edition contains references to about 900 papers; it has proved of inestimable value to a very large number of workers in upper atmospheric physics. M itra's scientific papers can be collected into three groups, a main one on the ionosphere, one on the properties of active nitrogen, and the early papers on optics and thermionic valves. Those on the ionosphere contain some of the first attempts to explain its production in terms of the nature of the atmospheric gases and the solar ionizing radiation incident upon them. It is now realized that the processes of production and loss of the ionospheric electrons are numerous and complicated and M itra's theories are not generally accepted. The fact remains, however, that, at one time, his thinking on the subject was more advanced than most. A letter to Nature suggested that the anomalous distribution of ionospheric electrons across the magnetic equator could be the result of their diffusing more easily along than across the earth's magnetic lines of force. This theory has recently been worked out in some detail and is almost certainly correct. Another letter to Nature which has attracted considerable interest presents evidence that a certain type of thunderstorm can produce extra ionization in the E region. Although the evidence presented certainly seems to justify this conclusion it is generally thought that more observations are needed before any firm conclusions can be drawn. M itra's reputation in international circles rests on the writing of his book rather than on his original contributions to physics. The range of the book is so wide, and an understanding of the subject depends upon so many of the fundamental principles of physics, that its writing required an author with an unusually sound knowledge of physics, lh ere have been other books on the subject, but no other one person has attempted to cover such a wide range. Although in several places the book has been rendered out of date by the advance of the subject, the fundamentals are treated so simply and so well that it still provides useful preliminary reading for anyone starting research. It is evident from the book that the author must have been an inspiring teacher, and his friends in India know that he was.
I am much indebted to Professor J. N. Bhar, the present holder of the Ghosh Chair of Physics in Calcutta, for much detailed information, and to a series of memorial articles in the issue of Science and culture for November 1963.
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